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Contributions of quadrupolar transitions to the magnetic
spectroscopies of rare earth compounds
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The interaction of/f electrons with the delocalized conduction band is responsible for
almost all the magnetic effects in rare earth compounds. Experiments of X-Ray Magnetic
Circular Dichroism (XMCD) at the., ; edges of rare earths provide information ab&ut
states but are complicated by quadrupolar transitions to the strongly locdfizdell. It

has been shown that Resonant Inelastic X-Ray Scattering (RIXS) clearly identifies these
transitions. We present RIXS results on the isoelectrohfs,, compounds EuS, GdS

and L ThF;, measured with resonant excitation across 2hg, level of the rare earth
component. States gff and 5d orbital nature overlap in the case of Eubut are clearly
separated in Gd and Li** (quadrupolar transitions have been seen in RIXS spectra of
Eu*t in ElsFe;0,5 thanks to largerf-5d distance). We also show thag ; XMCD of EuS

and LiL TbFs is controlled by/f - 2p exchange interaction and is affected by quadrupolar
excitations. Finally, XMCD at 3K edge of EuS indicates strong hybridization ofs&
states with Ewd and /f states, suggesting that indirect exchangeiviatates drives EuS
ferromagnetism.
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